ABSTRACT
O verweight and physical inactivity are two risk factors, which present strong relationship between them and have been associated with a variety of unhealthy outcomes [1] [2] [3] . Television viewing (TV viewing) is an important indicator of physical inactivity, because the number of television sets per person increased following the overweight trend 4 and frequently it is associated with adiposity and metabolic risks during adulthood 5, 6 . A conceptual model to explain the association between sedentary behavior and cardiovascular risk factors could be the decreased physical activity level (PAL) which would be associated with increased time spent in sedentary behavior, such as TV viewing. However, some authors have indicated the existence of a dissociation between amount of time spent in physical activity during leisure time and TV viewing and hence, that TV viewing and PAL should be regarded as separate behavior that relate to different cardiovascular risk factors 5 . Few studies, however, have considered active behavior and TV viewing as separated entities and explored its impacts on body composition. Moreover, most of these were carried out in highincome countries, where physical activity patterns are different from those observed within low and middle-income ones 7 . In developing countries, this issue has not been the focus of studies and, consequently, there is a lack of data about it. Thus, the purposes of the presented study were (i) to analyze the prevalence/ correlates of different leisure time behavior and (ii) to investigate the association between overweight and both active and inactive behavior as separate entities.
Methods

Sample:
A cross-sectional study with adults (≥ 30 year-old) residents in Presidente Prudente (~200.000 habitants), Brazil, was carried out from July to October 2007. The sample size of 550 subjects was estimated assuming a physical activity prevalence in Brazilian adults of 59% 8 (error of 4.1 percentage points), power of at least 80% to detect differences and significance of 5%. However, the number of individuals actually enrolled in the study was much higher (n = 1.986 subjects of both genders), because this study was part of another larger public health survey.
The sample was primarily contacted through children from six out of 36 schools, randomly selected. The students (aged 11 to 17 years) received a written informed consent and two questionnaires (behavior during leisure time and anthropometric data) which were sent to their parents, and were fulfilled at home. Out of the 2200 eligible students, 1.001 (57%) returned with theirs parents' data, totaling a sample size of 1.986 subjects (female n = 1.061 and male n = 925; p = 0.002) aged 30 and over. The study was approved by the Ethics Committee for Research of the Sao Paulo State University from Presidente Prudente and written informed consent was obtained from participants prior the survey.
Nutritional status: Overweight and obesity
Both parents self-reported their body weight, height and schooling (years of formal education). The body mass index (BMI), body weight, in kilograms, divided by the square of the height, in meters, was used to classify the nutritional status of the subjects in overweight (≥ 25 and < 30 kg/m Physical activity: sports, active leisure time behavior and TV viewing Regular participation in sports was defined as all moderate/vigorous intensity sport activities enrolled for, at least, three months before evaluation. Active and sedentary behaviors were also collected utilizing the same questionnaire 9 . 
Data's reliability
To test the reproducibility of the parents' self reported data, thirty parents were randomly selected to be interviewed at school. All the interviews at school were performed by a trained researcher in a reserved room (questionnaires and anthropometry). The kappa coefficient between the two measures was high (schooling [k = 1.0]; BMI ≥ 25 kgm 2 [k = 0.85]; regular participation in sports: yes/no [k = 0.80]).
Statistical procedure
Normality was assessed and rejected (K-S test). Thus, numerical variables were compared with both Kruskal-Wallis and Mann-Whitney tests. The chi-squared test (χ 2 ) was used to evaluate associations between overweight and all leisure time behaviors. After the χ 2 use, the Poisson regression with robust variance 10 , represented by the prevalence ratio (PR) and 95% confidence interval (95%CI), was carried out. For the categorical variables, the agreement level was analyzed by the Kappa statistic. STATA 8.0 was used in all statistical procedures and significance level was set at 5%. Table 1 shows the general characteristics of the sample grouped into gender and frequency of leisure time behaviors. For male gender, the subjects situated in the highest frequency of walk Leisure behaviors and overweight -R. A. Fernandes et al Figure 1 . Association between regular participation in sports and nutritional status in Brazilian adults of both genders. ; p = 0.048), the BMI medians values of the group "yes for regular participation in sports" were significantly lower than the other group.
Results
Individuals were classified as overweight or obese 66.1% (n = 611) in male gender and 45.6% (n = 484) in female gender (p = 0.001). Men presented higher rate of engagement in cycling and regular participation in sports during leisure time than women (Table 2) . During leisure time, women were more engaged in walk than men only in MID-F group. The associations between nutritional status and each leisure time behaviors are shows in Table 3 . Even after adjusts for the confounders, there was an association between overweight and walking/sports for male gender and between overweight and TV viewing on female gender. Figure 1 presents the associations between regular participation in sports and nutritional status. The positive answer for regular participation in sports was negatively associated with obesity in males and marginally significant in females. In the final regression model, sedentary and active behaviors were simultaneously entered in the Poisson regression as independent variables (Table 4 ). The association between overweight and walking in men and overweight and TV Viewing in women remained significant after this new adjustment.
Discussion
The prevalence of overweight/obesity was high (55.1%) in this population sample and higher in men (66.1%) than in women (45.6%). These rates are higher than those observed in 2003 in Brazilian men (49%) and women (52.8%) 11 and are similar to Australians' self-reported data, where the overall overweight rate was 49.9% (male= 60% and female = 45%) 12 . In agreement with our data, the last national surveys (1973, 1989, and 2003) indicated that overweight increased and constitutes a public health problem which must be closely monitored.
In developing countries, the prevalence of physical inactivity among adults is high 8, 13 , and our data are similar, since during leisure time less than 30% of the analyzed sample participated regularly of sports, and less than 15% and 5% reported highest frequency of walking and cycling, respectively. Approximately one out of ten (11.2%) subjects reported a high frequency of walking while only 3.3% reported a high frequency of cycling. This higher practice of walking than cycling was also reported by Wendel-Vos et al 14 , in adults from a Dutch town. There is not data about cycling in Brazilian population, however, walking is a common physical activity in developed and developing nations, as well as is an inexpensive/more accessible activity than cycling, characteristics which could explain this more elevated practice of walking in the general population.
The gender is an important confounder in the epidemiology of physical activity, where men are more physically active than women 5, [13] [14] [15] . In our sample, both highest frequency of cycling and regular participation of sports were associated with male gender, while walking frequency (HIGH-F) was similar in both genders. The observed dissociation between walking and gender, and the association between male gender and sports are in agreement with previous researches in Brazilian adults. Hallal et al 13 , reported that men walk more than women in all-domains of physical activity, but these differences did not remain significant in the leisure time activities. Furthermore, men are more likely to practice physical activities of vigorous intensity such as sports and exercise, while women practice more non structured/ light activities such as dance and housework 5, 16 . Recently, Gonçalves et al 17 , reported that Brazilian male adolescents have more social and family support to engage in physical activities than female. Moreover, in Brazil the occurrence of perceived personal barriers to engagement in leisure-time behaviors is more frequent in the female gender 7 .
In both genders high PAL has been associated with reduced adiposity/plasma lipid profile 5, 18 , and TV viewing with increased metabolic risk factors 5, 6 . When numerical variables are analyzed, the information from our study agreed with these previous data, where highest BMI values were observed in men grouped in lowest frequency group for walking and cycling. However, this difference was observed only in males, because in women only highest frequency group for TV viewing presented significantly increased BMI values. When the categorized variables are analyzed in men, the highest frequency group for cycling (crude model) and walking were associated with lower occurrence of overweight. In the adjusted model, after adjustment for confounders, only walking remained statistically significant. In females, only TV viewing was associated with a higher frequency of overweight. In both genders, the effects of walking and TV viewing remained significant even after analysis of all leisure time behaviors simultaneously as independent variables, indicating independent effects over overweight among these variables and agreeing with Aadahl et al 5 .
TV viewing seems to be positively associated with adiposity in different ways (e.g., unhealthy eating or snacking), while the physical activity is associated with lower adiposity due to larger use of nutrients as source of energy to perform physical activity. Cleland et al. 19 verified that the association between TV viewing and waist circumference was attributed partially to the consumption of foods while TV viewing, but not for the reduction of the total physical activity.
In the present study, the subjects of both genders that regularly engaged in sports of moderate or vigorous intensity, at least three months before the survey, presented lower BMI values than those not engaged. In addition, although it was not possible to analyze accurately the intensity or a prior period of engagement in walking and cycling, our data showed that the highest frequency of PA practice was associated to overweight, indicating the relevance of inclusion the PA in the people lifestyle, instead of only increasing the intensity.
The present study has several strengths, such as its large sample size and reliability of its selfreported measures; but its limitations also should be recognized. Thus, the cross-sectional design cannot establish a causal relationship between independent variables and overweight and for this reason it constitutes the main limitation of this survey.
In conclusion, our data indicate that the prevalence of physical inactivity during leisure time is high among Brazilian adults and also is strongly associated with gender. Furthermore, TV viewing and active behaviors during leisure time are dissociated entities and, also, differently and independently associated with overweight in each gender.
